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The present invention relates to flie safe bearings, and particularly deep groove ball 
bearings for fans and electric motors. 

Good fire proiecdon of large-scale building works such as tunnels for transports, airports, 
warehouses, large public buildings etc is today regarded as an essential practice. Since 15 - 
20 years many of these structures have been equipped with powered smoke and beat 
exhaust ventilation systems (SHEVS). These SHEVS ensure introduction of cooler and 
cleaner air below hot gases in cases of fires. However, these SHEVS should also give end- 
users low operating cost, as these systems are in continuous daily use for comfort 
ventilation. 

A new European standard (EN 12101-3) is under introduction. The standard specifies that 
electric motors used in ventilators should be classified in classes up to eOO'C (table 1). The 
new standard is a harmonization of old country standards but with the important additional 
requirement of a two-minute standstill pniod at the emergency 



Emergency class 


Emergency 
temperature [^C] 


Required rumiing 
time at emergency 
temperature 
[minutcsl 


Requirement of 
standstill period at 
emergency 
temperature 


F200 


200 


120 


2min after ISminat 
cmer£cncY tcmi). 


F300 


300 


60 


2 min after IS min at 
emergency temp. 


F400 


400 


120 


2 min after IS min at 
emergency temp. 


F600 


600 


60 


2 min after IS min at 
emersency temp. 
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Table 1. 
Requlrem^ts 

It can be noted thai the standard leaves to the manufactures and end-users to ensure low life 
cycle cost for the operation of the SHEVS as daily comfort ventilators. The below 
requirements, ^vcn by the standard O-H)* but also additional customer needs are required 
(m-IV): 
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Standard; 

n Shutdovm and restart capability, at emergency temperamic, according to standard; 
m. Very long servicclifc (grea8e-life) at normal motor temperatures (70 - 120'C); and 
IV. Low noise at nonnal working temperatures. 
V. Low cost 

Today the oeitified electric motors for SHEVS use bearings of harden bearing steels 
(typicaUy an AISI 52100 carbon chromium steel containing approximately 1% carbon and 
1 .5% chromium) and they are lubricated with high temperature greases or pastes based on 
silicone or PTFE Sickeners and base oUs. Often the bearings are also subjected to special 
heal treatment (stabilization) to secure that stmctural changes do not occur at higher 
temperatures (often up to about 20a>250''C). However, these bearing types do not fulflU 
the requirements I and H of the standard for F600 motors and. most important, they do not 
have a good behaviour wlfli refnrence to requirements HI and IV. 

Based on these requirements it was anticipated from earlier experiences (e.g. SKF 
Evolution magazine 2/96, "Evaluating hybrid bearings for general applications") that 
hybrid bearings (bearings with AISI 52100 steel rings and sUicon nitride ceramic roUing 
elements) lubricated with long-Kfe electric machinery grease would give the required Q.- 
IV) performances for F400 and F600 motors. However, hybrid bearings would have 
difficulties to fulfUl the low cost requirement (V) to enable broad acceptance. 

A screening test was constructed to compare these hybrid bearings with other bearings 
ability to perform according to die standard for the motors. 

Example 1* - Screen test 

Eight setups (sixteen bearings) widi different 6205 deep grove ball bearing designs (ring 
and cage materials) and lubricants (greases) were selected to be tested (table 2). Tests were 
carried out stepwise in sequence according to lOO'C (2 hours run in); 200»C (1 hours); 
aOCC (1 hours); 400°C (1 hours); 600"C (1 hours); or until failure. 
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Test procedures: 15 min. at temperature / stop and standstill 2 min. / 45 mio. at 
temperatutes. 
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Running condidons: 
Axial load (F J: J90N 
Radial load(Fr): 350 N 
Speed: 1500 rpm 

Oiease volume for (normal fdl) 6205 bearing: about hi cm^ 



Variant 


Bearlae materials 


Grease 


A. 


Hybrid bearing (martensitic stainless 
steel rlnj^s); steel case 


KlttberAsonicOHY72 


B. 


Hybrid bearing (AISI 52100 bearing 
steel rings); steel cage 


Kiaber Asonic GHY 72 


C. 


All-stainless (martensitic) steel 
bearings (rings and balls); steel cage 


KlikberAsonicOHY72 


D. 


All-steel (AISI 52100) bearing; steel 
cage 


Klflber Bairierat L55/2 


E. 


All-steel (AISI 52100) bearing; steel 
case 


Dow Coming Molykote 41 


F. 


All-steel (AISI 52100) bearing; sieel 
cage 


Kliiber Asonic GHY 72 


G. 


All-steel (AISI 52100) bearing, rings 
temperature stabilized to 150*'C; steel 
cage 


Fri50 bearings ftom SNR; 
PTFE grease 


H. 


Hybrid bearing with AISI 52100 
bearing steel rings and polyamlde 
cage 


Klttber Asonic GHY 72 



10 Table 2. 

Kluber Asonic GHY 72 grease - Electric motor giease» low noise, Jong life in 7O-120°C 
interval (polyurea soap; synthetic ester base oil; and base oil viscosity approximately 72 cSt 
at 40 oC) 

15 Kluber Barrierat L55/2 grease - PTFE based high temperature grease 

Dow Coming Molykote 41 grease - Silicone based high temperature grease 
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Results of screen test 

As expected the two hybrid bearing variants (A and B) survived the total cycle of the 
screen test. However, an all-stainless steel variant C (martensitic stainless steel X65Crl3) 
with an electric machineiy grease did, suiprisingly, outperform all other all-steel variants, 
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even them with high tempcralure greases, and showed the same level of survivability as the 
two hybrid bearing variants. This enables, unexpectedly, the fulfilling of the low cost 
lequitement (V) and fulfilling of the safety function. The screen test results are shown in 
the accompanying Fig. 1 for deep groove ball bearings (designation 620S) for use in motors 
of smoke and heat exhaust ventilation systems. The other test samples D-H appearing in 
the test failed before reaching the test temperanire* 

The invention is not limited to the combination as described in the description, but 
modifications and variants axe possible within the scope of the attached claims. 
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1. A bearing and lubricant combination for use as a supporting system for a rotating shaft 
in a smoke and heat exhaust ventUaiion system and having properties pemiittmg it to fulfUl 

5 the requirement to withstand an emergency temperature of «Xf C for at least 60 minutes, 
with a stand-still of 2 minutes after 1 5 minutes exposure to the emergency temperature, 
wherein die bearing is a martensitic stainless bearing (rings) whh a steel cage; and which 
bearing is lubricated with an ordinary electric motor grease with a base oil viscosity in the 
region of 50-200 cSt at 40°C. 

10 

2. A bearing and lubricant combmation as claimed in claim 1, 
characterized therein, 

diat the grease has a aoap of polyurea. 

IS 3. A bearing and lubricant combination as claimed in claim 1 or 2, 
characterized therein, 
that the grease has a base oil of synthetic ester. 



20 



4. A bearing and lubricant combination as claimed in claim 1, 

characterized therein, 

that the bearing is a deep groove ball bearing- 
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ABSTRACT 



5 The present inventioii refcis to abearing and lubricant combtaatiwi <C> for use as a 

supporting system for a rotating shaft in a smoke and heat exhaust ventUation system and 
having properties permitting it to fulflU the requirement to withstand an emergency 
temperature of 60(f C for at leasi 60 minutes, with a stand-still of 2 minutes after 15 
minutes exposure to the eaaergency temperature, wherein the bearing is a mortensitic 

10 stainless bearing (rings) with a steel cage; and which bearing is lubricated with an ordinary 
electric motor grease with a base oil viscosity in the region of 50-200 cSt at 40*C. 



(Fig. 1). 
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